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(54) Title: ELECTRIC FIELD SENSOR AND ADJUSTMENT METHOD THEREOF 
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1 LIGHT SOURCE 
A GROUND 

(57) Abstract: An electric field sensor includes: a light source (1); an electro optic crystal (7) to which electric field based on a 
signal to be measured is applied and whose double refractive index changes according to the electric field, thereby changing the 
polarization state of the light coming from the light source and emitting the light; and detection sections (9, 17, 19, 21) for detecting 
an electric signal in accordance with the polarization state of the light emitted from the electro optic crystal (7). There are also 
provided an opposing electrode (12) to make a pair together with a signal electrode (1 1) for applying the electric field based on the 
signal to be measured to the electro optic crystal (7) and an auxiliary electrode (61) which is electrically connected to the opposing 
electrode (12) and forms capacity between the auxiliary electrode and the ground. 
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[0110] «4©IWO»iOt»*^B, EOtt*7^««im»23^lWt|^>'K«i 

[0111] 01514, *P#Sl330|H|j^ia-efeSo 
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[0112] Mms3n. ^^^331 t^j ^332 t%m$mmvxmj&£fr, =^332 

xVlh331ld^£HTW£V^tf\ ^4)V332<D^\^W$\%^2^H-X£>^ 
3^Vlh331^3^332^<7)^^(D'ff^»y^f^l5AibTEO^B a B7^ 
^^^5 0 =^^^331{*ii5^m^fc5^"J^«^15^M$«^Jl^ 
If ^-C&SflJWf -^29«ifi-ao 3>f/V332tt{SJSI«ft-^-e*>5#J»«* 

29§riiig$-ti:6^ii5ji^f ^x^mmt^^mm-r^o utaso-c, wj^ 
[0113] -(Dm^^^Mmchm^27t^^mmm3it^m^^hn^ 0 

[0114] #I;L^ fff^f te> *^«27lc**S^ffl*fll*220iff«tt^^*s«i<*SJ:5 
^ pj^E?5fE*M31(D*J£(^JWf-^29(D«l£)^«Ei-6(^Hi-5)o fii'JWf 
4§-29»im33{^X.W5^ EO^fft^tU*. ««iJ^m#15^J:S5>0«lf 

[0115] <m5(Dmm<D]tm> 

m 16 (a) ft, ^5(D*Jfe(Djf^^*3^2»«#-fe^^t*^El^^o 
[0116] ^5^^0^J^^t6«^^««^^^^fflV^bn50T%Sra^^ 

[0117] ^5<D^^^^^^5«^^^^EO^f H 7^iS^b^«@^-^^btb 

«m$t^\ 016(b) ^-r^^^^j^^^w^iHi^^^ 5 *^^^ 
-r^<z)-efc5^T% it ^-mm 1 1 <t^->^Kmni3»x.Tv \ 

[0118] *fd. :©i^tyfl^ot(t PBS9^nx.-C> »a^)^E0^^7tD^^, JIM 
KlPBS91:fc£tf92^B£tt^nW5 0 QWP5«, PBS92£EO*£l|7<D^;iIS:tt<b 
ft, PBS91iPBS92i(DF^i-HWP37^-7T77 ; -lfiI^39i:^tSft^-CV^ 0 
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[0119] ^mm^-r^^fDmm^mcom^^x^ %m^h<D%\f-^ 

tt, PBS91, HWP37, 777^-0^39, PBS92*3 < i:^QWP5^il 1 9S^T^> 
&E03»ft7fcA«r6. *btJI«#«7lJtRl*UEOttift7«rWitb"C*»6WtF 
QWPS&iiifiUfcfcKl, PBS92^A»«„ PBS92tt3t^-i»3SrS*5J:OT<H3te 
jfc£fc#«£U S<S3t^»PD17tJlAl+i-5o PBS92&3SiflUfcP«3tJ* 
^ T ^X-HI^39iHWP37^j:o-CS{B)t(^m$^m> PBS91K1A 
irt-5 0 PBS91teS{ift£PD19^Att£*5o 
[0120] IH17«, »5©^j«li0^t»tci3lt5«tt©BB«H^fc5« 

[0121] Hl7(a)^^J:5iC,flM1»««23fc«IJ^^^K«ffi25fcS:EO|&l|7Sr#EtP 
-Ct«tV\ £fc> 017(c) {^i-«t5^ft«J«I^^^K«®25^fJb-Ct>«tV\ ^ 

[0122] roftlf L ^v^<7>|S8SEl^*^*27t^E8K«iS31i:*s^v>bix5o 
[0123] , ffi«E#te. ^^27^^$n/tW^<f -*22<0IfiStofc##&<fca«fc5 

It, pT*ift«6«Bi31©«BE0W«l« ^-29wmff)^f5»«(^K-r6)o Mlf 

[0124] <^6(DMM(D : BM> 

[0125] *6©sfeJfio^1B©«||.-fe>^-CW:, mi*3«ttJ«^2©^Jfe^«8^l^«, SSiffi© 
«fjlri^n£;ftX^5EO*£^^ 

PBS^J:t)S<B3fetP<i5te^l^«b.*iH3t©3SlS©^^»^^^W-rS 
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[0126] HP*,, 018^fcoT«, ^Jgld>?>ttiAtUyi:3t;lf-A3ttQWP5tEO^fi7SrSiS 
t, PBS9KiAtH-3o PBS9l£Al*r5£^5fc^— ^fiS^IEtt* 0r^£>^ 
BBtaJE^asV^TRfll^KlJ&S^m, QWP5^«toTWS$tb-CV^o EO*§*7fc: 

m%J&ftltt\<^M^mk1~Z>c PD17:|8<fcm9fiiS:fc<fcOTiB3tej£#&gftL 

[oi27] £bK&6<Dmte(Di&tfc?t&> mtim^^t.ftzw.Mj&ftfcjfcztcmj£*&ir 

o fc*5, HI18T'«, ^»T^2l<Z>A;fc«#a^£j£LTl>5as, ^ 

[0128] Bll8^i-J:5tc, «JMrvift4, PDi7^gJ30E$tt^^y7rTX7 p 43i:, PD19 

^(^T, LPFtV>5)45fc, /^y7rT^440tti^(C^$tl//tLPF47t, LP 

F45:fc£U $ 47^ibWffi;^;^#£^ Ztl%mftTZ>mft$&l9*ffiX-Z>o E 
0^f B 7^« % ^JWf^#^#^fc»^m^23^J;a$W^!7>'K«^25^ 

^PP*P$ttS 0 fc*5, LPF45*5itJ ? 47}Cj;oTli^?Sit^>^b^H-rS^-C 
LPF45*3«tt^47t?iji»f$tbSW-ex ^fr^49^A^£n5r^MV\ -tL, 

•ca^«49f4, ^^isja^^<z>^>'b^s2o^f#o^?r^u > 

29^UTW^-r-5o ^t&7K/21^W:, PD17:J8«fcOTD19a^ ffiJUftlft^fci* 
[0129] 019(a) ^^49(^^b^^i/^^)^lEl^ElT^«9, 019(b) fit 
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[0130] ^^h**s<*stt4HStel>1t&&<Bft&&49te. anti-r*2o©MiBB**»e> 

K*<o^©iHj^S8tt$*bfc= i >^ f ^492fc, aabi-52o©Hi H#a»e>fc>9 j er© 

^^icOW^^tL^^V^494i^»jTV7 P 495(Dai^^^J^« 
®29fC^^nfc/^y^TT^°496i^^«^n-CV^o ft*5, (=^X>1M92 
05^*) < < (^:/xVlM94cD^*)-T?fe5o MW}T^7'495frlE£. / mM?-J 

[0131] x^^491t^^fe^K9-<^*DlfcX^!/^493ti:-^*.fettSK9^«* 
D2«, ^^491^^^493^|H^^WC5-i:^V>J:5(-, ^fc^S^W 
D5J:5lcPPiP*nS©"C, =iv^V^492^^a;$tvfc:^{^w«#^=^Vf-4 
94l!ll63££*tSo ^»T^/495tt, LPF45£LPF47tf>tij;^cD3»# 

29fcLTfM1iP«S23te#jiMxSo 1-&:b*>* fM»m#29H\ tti^flT -^22<^EM 

[0132] fc*5, »6©||jKO^ttl^*3«-S«ffi©Sail«:, 013S:#RgU"aftKb^3<D 

[0133] d^^«^^-rS^6©|lli^7^^^«#-fe^^t?f*. ^^49 («IJ«I«^ 
^^)^m^W^22l^mSEM^^C7 v c«iE^-r5^J^#29^^ 
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[0134] <m7(Dmmmm> 

[oi35] utf> ^6<DmM<DMm<Dm^-±^t(om^^u <Dmm^^^xn 
[0136] m7<Dmmmm<Dm^±^n, Eo^7^mmmm23tum^ : 7 j >^nm 

[0137] B7(Dmmmm\^m^mm3(Dmm^ mi5*mmvxmwvtc.m4 

(DmM<vj&w^&rt&i)uW-^33<Dnj&tm%ixhz> 0 
[oi38] ^^^«^^-r?)B7(D^(D^fficD«^-fe ^-v-xte. mft$s49 wmm ^ 

m^yt^-^m^m^mm^miE'r^t^x^ ^ra^ 

[0139] <m8(DMM(DmM> 

021 (a) fi, ^8(7)^Jfe<Dff^^4b^t5S#-fe^^tMEll?foSo 

[0140] ms^^m^^i-^^am^-fe^f-ttm^i'J^i-fflv^^^T', kwm^ 
mizntiL^. H121 (b) id^-r i^^a'jsM^^m^iH]^^^^^^^^^*^^ 

[0142] ^fc, i^mj^-fe^f-^fco-Ca, PBS9(C1^^T, %:M,lfrbF.Offigm7(DjjiC^ JUS 
^PBS91*3j:t) ? 92^(t^n-CV^ 0 QWP5«U PBS92£EO$?iTb7 (Dmizmtfb 
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mnwm7 10m \ztim&M& 1 6# au $*i5„ 

[0143] d>*^^*^S»3©*16©7^tl8o«*-fe>^-eH:, «Ua>£><£>ftfc*-^3 
tt, PBS91, HWP37, 7777*— HHE^39, PBS92*5,fctJ<QWP5«:»9&tt-Ca» 
bEO^ B e 0 7^Al*i-So *LTtfl«#&71^KI*bEO&||7&ffil*LTfl^ QW 
P5^<toTii^/«CiB3tJK1!8t-Plg$ttPBS92l!lAl*-t-5o PBS92f33fetf A3& 
S*5J;OTffi3t^t!:^l«lb, Sffi3tej£#ttPDi7fc:Ait1-*o — PBS92£3g 
iBLfePffilJtfife^W:. 777^-IlI^39iHWP37-CS{S3 , e;^^^nfcm(c > P 
BS91^AW-T-5o PBS91tt, ^<Z>S{Mj&#£PD19^Alt£i*>5 0 

[0144] /«C*5, ^8(D3l5icD^M{-*3^6m«W@Bett, l3l7S:#flgbTtftKU^5© 

[0145] frfr%M)$%ft1-Zm8(DmM<D&m(Dm^>^fc&^Xfe, f$6<DMM<Ol&tfc 

tmm^ mft$&49K£*), mt>it^-22K^izti%mM&ftfci&vfcnj£*^i-rz> 

PBS92icAftir%yt<Dm??twMi>mmzmmtsti. pd^&jotdi 

[0146] RMm^^-^M^A^i-^t^m±^m^m^±^i^^M 
m<D&n&m97smmi4<Dmi&<DtenbVTm.w-fz>o 

[0147] <^9<DmM(DMm> 

[0148] lg#-fe^lM01afi, U-if^l> QWP5, EO*£iH7, PBS9, PD17, PD19, 

u-if3feMltQWP5i:^K^^^btu/ v c^2(^PBS5l^-t-6c fc*5, a^o^tvS 

-<^miiiis^&-rsBS»j:, rtL^^HLTEo^ H B B 7^@i±^R]^ni-2>m^oiE^ 

[0149] ft*3, Wft^lttMUlSSV^-Ctt, iil:. ±lSOEO^f B 7, PBS9, PD17*3j:ttt9 
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[0150] «^-fe>^101a^,t9mi!LSr»l3^i"SK^bfeoT«^ V—1f3te«ia»bP«3tel08 
[0151] n«3fel09f4,EO^S7{C,t?)<B3fe^W$^PBS9^<t»)PiB^(^)110fcS 

[0153] ^m^mio7\^^x^vtc^m^^mMyt)ii2a.QWP5{zx^osmm 

[0154] _LlEtf>«fc9^ SltM 1 9^(S{i^)113^PBS51^'9{i^Sli-S^{^ 1 5. - 
[0155] *%M<Dmmz.&\^X\^ m^-fe^lMOla^, R*tM»J3t(Sfll3te)SHi3t 

[0156] <»10OHJfi©^l[> 

[0157] m#-fe>"9-101bte, 1f3t«l, QWP5, EO*Sil7, PBS9, PD17, PD19, 

^2(DPBS51^-T5 0 
[0158] ~(DM^>'-9-101bkm22<DmW-£'y-9-101iib<Dg.m'Z, ^-f*il©&6 

[0159] nft*>vioib\z.£9n>n&mfe-rz\zhtii<>xft, ^—^tftm^hsmt/tus 

imfttZtl. ^<DSmmi5te. PBSSli^QWPS^Att^tU wOQWP5(Cj;<9 
Rii3fel09(^^m^tt6o 
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[0160] Mftl09tt, EOffimKMUft&fflZfo. PBS9iU;i9PfiS#;0##) 110i:S 

— s^nKiPD 17^19 sit mmt ^r\zm^^^o -ti^m 

[0161] &*5. &.&<DUWK^^Xn, ifE^EO^i^ PBS9, PD17*5j:^19 

[0162] 025J3:, @24cOffi^ir^lOlbcDX^J^S^0^-f- ; 57c>6<D|lI-efo5o &*3, 

[0163] HM^107^V>-C^^bfcSttM'9^;(R«)117«. QWP5{U;9Pffifftl 

16(C^m$n. PBS51fU;9{il3t£i§t£n5o 
[0164] _hfE<£>J;?(;i, U—^^m^hm^tl^—^^lill5(DXots:SmytXhX<, 

[0165] ft*5, ^HJS(0^^*5V>Tf*, tt^-fe^if 101b#\ SftM^(PilIft)£ffiBt 

[0166] <mii<^>Mm(Dmm> 

[0167] «#-fe>-iM01c«, IfftjgCU QWP5, EO££(f|7, PBS9, PD17 S PD19, 

^2(DPBS51, HWP53^-r^ 0 
[0168] ^(7)«#ir^iM01ci:[ll24(7)fl:#-fe^f-101b^(^^tt, I/— if3fe^ltPBS5 

l^»^tCHWP53^^fc^Jvl$55c 
[0169] «#ir>-iM0lc^j:i9m#^iJ^-rs^fcfco-rtt, u—if^Mi^^P^13tl08 
«tt£*K ^OP<S3fel08te, HWP53K:J;9S{S*;115K:^l£;ft, PBS51(CJ;«9 

QWP5{CAtt$tt, rcDQWPs^j^ra^iog^^tvSo 

[0170] Mftl09f;£. EO*til7{£j:!>ig3fe£W$;J'U PBS9{£<fc9P<iftO&#) llO^S 
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zti, —ft, sffl3fcinr±PDi7^ < t5s« £*t, m^#{-^^$tb5o inborn 

[0171] £*ftO|ftW^*3V>-Ctt, If, _hiE£>EO*gj|7, PBS9, PD17*5«fcttt9 

SrSft ^ 1 0 7 ti»»-t"S. 
[0172] 027{i, 026©«#-fe>^MOlc©li*JSSSrlftM , f"S7^ftOBIt?fc6c fc*5, 

[0173] ^^107^V^T^^L7iSltM , 95fe(R^^;) H7it QWP5tC«tt)P<B3tl 

[0174] ±lB©«fc5te, Hf^jKld^**^>tb7^PiH3tl08SrSflB3tll5^*U 

^^E0^7^Att^T^i<.SMM , 93fe(P^3fe)116SrPBS51(CJ:«9M^ 

[0175] ft*5, ^ifew^flS^v^ri, «|f-fe>iM01c*s, g|tM?)3te(P<B3t)S:iH3fe 

[0176] <^12(DHJg(D^> 

[0177] ®#ir>-iM01d«, L — If^l, QWP5, EO*£H7, PBS9, PD17, PD19, 

^2<£>PBS51, ^yXA55SrWrS 0 
[0178] ^OftTM^lMOldte, H22<^m^-fe^lM01a^y P yXA55^^fc^^-efc 

[0179] «#ir>'lM01d^J:'9«#^J^-r^^fc^o-Cf±, u~ !f^l^P^108 

tmtozti. ^(DPmytio8te^vxj*55K&\<^xmnxfa&^&t^^kfc£V) 

QWP5teA*fe*K ^©QWP5^«t!9P3(H3tl09^lfe$tt5„ 
[0180] H«3tl09tt, EO*t^7^ii9{i^«tb, PBS9^«t5P<B3fe(fifc^) 110i:S 
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[0181] ft**, £A&<DmWK$o\,^xn, jIH, Jif5(DEO*£||7, PBS9, PD17:io<fctJSl9 

£Stt^l07££»-f-6 o 
[0182] 029te, |ll28(D«^ir>'^101d(D^i^S^PJ-r§75:^(DEI-efc6 o &3b\ 

^EHc^Tte, Ktt^iSf 107£#tKlJt^T-0^o 
[0183] Slt^l07^4oV^T^^U/ciSl^M i 9^;(P]«)ll7«, QWP5(^i9Sii7tl 

[0184] JifBOj;?}^ PM^lOScDjtfr^ft^HU ^<D^QWP5^Att£-£:> Sit 
M>m(SfiDt) 120^M^[S]£:^MU ^<Dmt-PBS5l^Alt$-y:^#J^i:i-5 

[0185] 7fe*5, ^^(D^l^&l^-ra, «#1?^lMOld^ S#tM^(Stfl7fe)£fii3fc 
[0186] <Ml3^Hm«^> 

[0187] «#-fe>"!M01e(4, 1f«(U QWP5, EO^H^ PBS9, PD17, PD19, 
^2©PBS51, ^yXA553rW-f--5 0 

[0188] z(Dmw±>^-ioietm28(Dm^-±^ioidt(DmMn, ^yxA55<£>{&»£: 

[0189] S#ir>-lM01e^J;t9«#»J^i-6{vlfcfco-C«, I/— if ^£l/^PfiBfelC>8 
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[0190] P3<B3tel09tt, EOi&&7\Z&*)myt2m£tls PBS9^<fc9Pffi3ft(j£#)110£S 

£*u, — s<H3tnittPDi7Hi«k*)Sf&$tL, m^ft-^i-^m$nSo 

[0191] 6iP*©lft^^43V^-Ctt, 3SH> ±fEcDEOjj£if|7, PBS9, PDlT&itFig 

[0192] g|31te, Ill30(7)«#-fe^l01eC)S^S^tftPJ-r5fcie)0|ll-T?fe6o &*3, 

[0193] ^mmmio7\z^x^\jk.^m^%mm%)ii7\-i, Qwpsicj^sffis^i 

20^^$n§i^{CPBS51^Alt^n, r<75PBS51^J;«9M^PSI$tb5o 
[0194] _hfS^J;5i-, Pffll3tl08Oiiff ^[tilSr^HU ^<Z>^cQWP5&cAft£-£:5flij£ 
£1-5r£fc«fc!J, I — ^ftm&UW.-?Z>\Z.lhtz.^X(DU SSjJSJK^U PBS5 
ll£j;9^M9;>fcl20£Mft#i£«r£{U;f9, ::<^MM^120^W— 1f«C 

[0195] >fc|8, ^M^l^^Tte, miMz^lOletf*. S*fMI93fe(Sii3t)?:M3fe 

[oi96] <mi4<Dmm(Dwm> 

[0197] IH32{i > ^14©mfe©^tlS^*3tt'5flll^-fe>^«)fltfiJc0T?*>5„ 
[0198] ^9<^HJg<^^^*D^5ffi#-fe^i:0|SmS:l»P^b, [U— 
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[oi99] mi^nMmmK&tfzm^i/y-ioute, mz. pbs9^pdi7^^^q 

WP57<SM!;t, PBS9^PD19fc(Z>W^QWP59Sr{i^.TV^o 
[0200] d^^fllfifeSr^-r S«#-fe>iM01f^*3V^, EOJ£&7;&»ba>R<B#109©5*> 

, P{S3tellOttPBS9SrSiaU S{i^lll«PBS9T?S^-rSo 
[0201] PBS9^ilbfcP<i3tllO^QWP59^ < t«9R^109^^tt> 

PD19^^®-eSM-T5o U>>U *©KttLfcRllfttel09ttmWWP59&8 

ifli-5r.fcK:J:9Sfi3tl20^3E*$*b, PBS9T-Slt$^5o i"*fc»*>, PD19(Dg 

[0202] PBS9"CSItb^:SflB3tlllW:QWP57l3:J:?»n<B3tl09^|feStU, ^ 

-|fBttPD170^)t®-CSlti-So U6»U *©SI"tUfeP3{H3tl09ril?T/QWP5 
7S^Sifii-5wi:^«fci5P{|S3fell6^ife$tt, PBS9Sr^i®-rSo i-fcfrfc, PD17 

[0203] m%^^\H<Dm^mm^m^^tKX'oxm^mmimhti^m^ 
[0204] <^i5<Dmmmm> 

[0205] |H33 J ^El34COS#-fr^-e{i > E03l$S7O^l©fMfi-C*)S«^**llSrK^ 
^(D^^fe§fcfe^Mlb«^61d5y-K^LDl?Ml^tt®12^^$ttTV>5 

o 

[0206] &*5, f^OS^te, flr -^«^lll^^•t7t®^l^-wffi^SSH•T l b^v^b(^l^§ 
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[0207] m&w&6m.nft^vft(o^<Di&&&£xfi®&(mwiT>y2i*^i& 
2m^nmQi(om~t, m^nmntn^nm^^m^-hmtix^^ -©i 

[0208] 033^0 34tf>«!tHrVif-Ctt, «#«Sllfc*H^««12T?3^f f ^f-Cl^ 

[0209] £7>, m-S-mffillfc^ttl^^KMoWfc^S: * > =>^>^Cl©#«»*SrCl 

C2(D«^^«{«^ </> 2i:-TSi:W2^^ 1 9^o 0 

[0210] <f>l=4>-C2/(Cl+C2) 
<*>2= <f> -C1/(C1+C2) 

-T5(D-C% EO»S7rto«*i6BS:^<i-SJ!:»4, f£«^*C2>Ci (#*LO* 
C2 > >ci) £5 I^Kfi-i-tbtf J:v \ 

[0211] fc*3, EO*t&7te, aififtt, r</J^V^c7)^(7)T\ *flRj«ffil2fc*t#JfW£6l£ 

[0212] is.1t, #«^*C2Sr^^<i-5^ttx H35^i-<t5t^ M^m^eiSr, «#m 
Hll^MfS]ffi i Hl2cDi£<^tt5J;«9^. BI36}^«5^, flHMWSll-**K*J 

, ^itS^±^#i^^W«U, #fi«ffii2£*fil&m«6i£0>|ffl<0 
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[0213] M^tt^ei^, fg#mffin^*HRi«®i2oifi<t-festtttt, n&zm 

[0214] ^fl^cte, #ixJ3> El354o J;0^36^-rJ:5^^ MIfcfl«l£i/-/M;:»oT 
bW^^63±^ii^bfct#lC^^^63^7(-UT«^^^^6J:5^ 

[0215] r©£5fc»l*£fatt£-£^^ 

[0216] ^0j(Dm#-fevf-^j;^«\ mM3fe^^^i^®fT*^^^^^ T ^ 
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